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Summary 
237 
As a basic research for the development of a high-performance and environment-friendly thermal 
energy recovery system， detailed experiments have been conducted to investigate the mechanism of the 
enhancement of condensation heat transfer by the counter-current moist air flow in a vertical tube. From 
the results of visual observation of the phenomena by using a high-speed video recorder and the 
measurement of condensate rate respectively from an upper and a bottom end of a cooled tube， inwhich 
various humidity vapor of air and water flowed upward or downward， the dynamic behavior of liquid film 
condensed on cooled surface and moist air flow was classified into four distinctive patterns in quality and 
quantity. Further， the effect of the scale and the operating condition such as the diameter and the length 
of tube， the vapor concentration and the moist air temperature， on the condensation rate of 
counter-current wavy flow was clarified in relation to the pattern and condition of occurrence of the wavy 
flow of liquid film and flooding due to the shear forces between the interface of liquid and moist air flow 





































































C 水蒸気の質量濃度 [kg/m3] 
d 冷却管内径 [m] 
平均熱伝達率 [W/m2K] 
凝縮潜熱 [J/kg] 
Lc 冷却部長さ [m] 





q 平均熱流束 [W/m2] 
T 温度 [K] 
iJT 温度差 [K] 







































は，冷却部長さ Lc(mm) X内径d(mm)が500X 
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Fig.1 Experimental apparatus 




Fig.2 High-speed photography and the sketch of 
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き流における実験結果の近似式である (q= 550 
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